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71 ^Bfl ^ ^ S^-g- ^^§>J1, #Bj-2*n> tij-g- cJlolBl# o]o^, ( b ) 

^•7] <3^-*HH ^1*V ^^>7l^ «fl^*!r4. (C) ^"71 cflolEH.^ 

*l*b§: 3)^13. #<H ^ 9X3- , M #2^V "^H^l ^ Hl^^ *fl*l°l 7}^ 

£ 4a 
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#5}^> sl^l; #Hf^|- A -|«.^ol^ ^{Method for simulation 
of plasma processing by a plasma apparatus} 

£ l-£r ICP( inductively coupled plasma) tfl^ ^sfl^ aj^-^o]^ «>t*j<>) 

£ 2 ^ £ 3£r DRM(Dipole Ring Magnet) 

£ 7^; 4^ ^sH] #e^r ^S-Q, 37^^ tfl^H 2 ^>^ 

i 8a^ M >£5H1 tcj-^. ^Bl^- ^sK 1 -^ ^]zv fit 
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<9> £ #5^1 ^S^l ^ #5^^> ^ #£^4 ^ 

<!0> 1996\i ^1^1 ^(WSTSHl 4^ te^l *fl2: ^nfl ^ #e|-^> ^ 

£ #«l7V *}*ls>^- wl^o] 4o%o\) o) e.^. ^30.^. q-Ej-^. a}e #^^> ^g£r 

>*fltfl tiV£^ 4l7>^ ^Sofl £M*1*r Wl^o] f7}f ^o^. 

<n> tiV^^l ^x}9) jL^q&Q ^MlsM! 14^. ^izi- ^ 71^^- ^s., 

^7> A-?-5lJL 91^. ^ ^}-^(set-up)<Hl ^ Hl-8-sf- -2-^^^. 

#^-Sn> A}#5|}ol^ -f-Sfl ^7> ^ Al^> 7 >7^ ^ ^o.^ 7] 

<12> ^ i£- ICP( inductively coupled plasma) tfltb ^2fl^ ^l^-efl°l A d 

<13> £. 1^ ; ^ r ^5^} ti>-g-7l ^EflSf ^ ^O^Jl, 

<w> #e|-^> *]x}7] ^"(electro magnetic field) «fl4J , -g- Bfl (Monte 
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Carlo)^ ^tt #4 ^5. 31 -8r-£ 31^, s^^l tf\& ^ ^ *fl^4 *\) 7>4 sl 
1-^- ¥^3<H 5^H, °1 atfo] ^^>^o.^ Tfl^sH ^€ °fl4*l ^€4- °1 
^•l^efl ^f-*H #4^ D r ^r-g-71 tfj °lMo] ^^>7l^- *14^) ^JE ^ ^s., 

S<3 ti>-g-ol] ^ ^<^Rr °1^4 f^^-f-S] £3£, ^flols) £^0.5. I-^i 
(flux) ^4 4^ ^oj) §^n> <*^4. ZL&|4, oje^V A] -g- 

y o Vl ^ °l-g-S}°} 3*}^ ^-f ^ °]^4 7^ 4#o] 

<is> DRMCdipole ring magnet) #4^ D r ^>£^] ^ 4~§- 

s)^. ^w]olt}. ^-71 DRM #&(-^} MERIECmagnetically enhanced reactive ion 

etching) y J-4 SLS- 4-g: 4^4 7f^ 204711^ cg^^o] #4^4 h>-§- 7 ] 

^r^l- 4 20rpmSl S^^fe f2S 4 <H $14 ('A New High-Density Plasma 

Etching System Using A Dipole-Ring Magnet', JJAP, pp . 6274-6278 , 1995 %2^) . °14?!- 

*\ A A °m DRM #4^} tfltb 4l:3H4i 7^2) 

&&4. ^r, DRM #4^*} 7^0] 34 til^Aj-AVnfl^ ^4^4# 4*> 

U-'tM 7fl^5|<H ^rtf. ^2fl4 y o>4('A three-dimensional model for 

inductively coupled plasma etching reactors :Azimuthal symmetry, coil properties, 
and comparison to experiments', JAP, pp. 1337-1344, 1996 ^l-g-^H 4^ A?} 

^Kg. 7} ^i s^p|. # All-eflol^ ^ 01.04, ^4 3 ^ Al^eflo]^ a} 

-g-^Vcfji 44 451 °1#4 ^ X\#o) ja.^ofl 4^ -M^l -§-g-*M ^ 7fl 
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<16> ^o] o)^-ji7.} ^-§-71^, #7l «h§-7l 

S\^}51 Si.^ Bltfl^^S. ^7fl^ cg^L^o] ^-H]^ 

oil iJlSl^r 7f|# Al*hg- tflS- #H ^ SU, #^^> ^-^^1 cfltb tjfl^ 
<17> #7] 7}^ ^11- ^*>7l ^<5}^ ^ #Bf^> «]:-g-7l5f, #7l #^p> 

*a*f, (a) #7l #21-^1- «>^-7l ^Efl ^ ^ S^-g- «g^*l-JL f #i^*V ^# W> 

-§■ cflolE^ ^^Vr}. olol^i, (b) #7l ^4 A -li ^7>7H>(static magnetic 

field)^: 3^^^AS Sfl^t!:^. , (c) #7l ^o)^^ o}^}<^ 3.^\7}^S.^<^\ 

SJSH #7} ^ ^5L# 7fl^>JI, ol^ ^ ^^21 ^ ^#,§. *fl^*H 

nfl^} tiV^-^H Hm^. °1 °1 A 1 , (d) #71 °l-g-*H #^^> 

<18> # 7 ] ( c ) #2}^n> Jf-^o] ^ 7 ]^. wj- 1£ ofl ^ °1 ^ « £ o,) 

« 2^ #e}^> Alf^ol^-i- *r<8*H Q )^-°]^. #71 2*>€ #eh^> AlfBflol 
^ ^7fl 21 2^ ^ofl tfl*!-^ 7ll#sl-Jl, Z}- ^ofl ^tb *r^&-g- <9 
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<i 9 > ^- 7 ]o} 71^^ aMl* «1s}7l ^ofl ^ #e(-^n> ^ ofl <q $ ^e}- 

S-l-I"§- ^til^Vcf. 

^i=. ^>u|^cf. 51 ^ jhjt^ jg.^ 

<2i> S. 2 ^ S. 3^r DRM #s^> J£a}^V fg^oiq.. £ 2 ^ DRM # 

^t^H^ i±o^^ 3g^£o]ji ; £ 3^ DRM #b^> Qx}*) ^-^£ol4. 

<22> £ 2 ^ £ 3# ^s^, DRM #e}^^> MERIE(magnet ical ly enhanced 

reactive ion etching) «cK!°-^- A^A A& 20^7fl^) ^^^(102) 

*o] «>-g-7l(100) ^# 5U^ ^2:5. =)<H Si^-. ^^V^(102)*^: 

«ltfl^J^o.S wfllS)^ 91^, 5)^^(106)^: ^^<L3- A 20rpm^ ^515. #5^} 
-g-7l(100) ^flS 3^^. £ 2*fl ^o], z]- ^^7^( 10 2)^ ^s^H* 

(magnetized direct ion) (103)^: A A A^r ^}J1 $XA. 5. 2<*1M % v 2-^:£. 

10l£- ^A^A ^-§-71(100) ifl^ 7}7l^ AA^. 7 A°-S-, 7>7l^-o) 

3.71 A w o H^ uj-E^ ^o]c).. <3^H4( 102)9] Hfl^^ A>-g-*]-^. #5^} ofl A A 

S^A 1 41- t $14. £ 2oflfe ^^AH(102)S1 ufl^7]- fr^l^^-S wfl*!^ ^e)]^ o] = 

514. °ls1tr ^^^(102)1-011 o^fl DRM l-ej-^nf #*liflol| AA^°) ^s}cf. o] 
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^7>7RKstatic magnetic field) *>-g-7l (100) #5}^n> 

#EJH 7^0} cg^«>^ o^tf. #^P> ^7)(100) ifl^-Sl ^^n>(l04)7l- <?>;g5)-£) 

Jr31 ^Jls}^ ^ol^s^^s) ol^o]c}. fefx^ 71(100) £ 

^sl^r ^M^KW)^ ^(CH 5lsfl xl^l^cf. ^^-(108)^1^ -H^*}- ^(110)°1 ^^5] 

<23> £ 4a ^ £ 4b^ #e^> ^r-S-71^, #7] #el-2^> i£-g-7l ^ ^£5. 

<24> £ 4a ^ H 4b€- fe}^D} ^-§-7] (100) IjBfl ^ ^ STi^- 

^, ^-§-71(100)^ 371, Xf^o] o^] = <q ^E}-^> tiV-g- 71(100)^ 

. ^Efl# AH-eflol^ SSZl^ofl oj^*>a7 f 21-4), "3-^, 71^1 S^til ^ ^ STi-g: o g 

cfloi^e^- ^ tf-g-sl- ^ ^.o.^ ^ h>o. ^ ^ ^>^ f 

<25> e" + Ar => Ar + + e" + e" 

<26> e~ + Cl 2 => CI + CI + e" 

<27> o]o]X] t ^^.^( 10 2)ofl ^«fl -fKE^ ^>7l^ #-g- i^^^H^- °l-g-^H 3*}Q 

^B^^. #-g- iS.SSlHS.^ -fi-thfi-^H (Finite Element Method)^: ^}-g- 

^ «)B)^E.(VectorFields)el-c- ^ v -§- l-(tool)-§: ^>-8-*>fe ^°1 «>^*>x^. 

^^7>^(102)«11 £]*fl 7>7l^ ^l7R>MAl, #2l-Sn> ti}-§- 71(100) 
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#e^}(104) ^-Eflofl <g 7^ nfl^-ofl #^n>(!04)^- ^-^AS. Tfl^ 

<28> olo^A^ (Monte Carlo)^°fl ^ ^£ ^ ^r£^ 31^4, °l£r ^ 

^ ^ I^H tiV^-^H ^<8th=h £ 4a^l^1^ ^ £-3l7> 

♦S^ofl o}^ ^} ^ £ ^ °l£r ^ ^ ^ Sfl^-i: 4^ 

t*!^ ^1^. ^3-2-5.^, ^HMSl *>7l# y oHMl^i^ #(106)^ S^-tt 

t}. #^p> ^71(100) IrS^Kn. ^^H(102)^ « ^^7> 

o>qzL, 5^ *}ZL Si7l *fl^l #^^>(104) >S-tfl* 3*HS ^-^1^- 

^ «fl^^- #^^> ^-§-71(100) tfl^-S] #5^-^X104) ^-Hflofl 7^ ^] 

^-g-ofl #^^>(104)^ S.^^ 3*H>3-2-5. ^^}*>ul, #^d>^ £ jg.^ 

<*1 *>7l# ^(106)^8: *}7]# tfl^ 2*}^ #eJ-2^> a]^ 

°}t= *r°\& ^f^R 1 2*}% $x}7]% &3.o\} tflSfl s.^^\a04)7\ 
^^^-5]^ ^>ol^S.2:(jMS) ^jJE ol§].olH.S., ^^H(102)ol #ef^n]- tiV 

-§-71(102) 20 rpm ^SLS. s\^}7) nfl^ofl ^j^v .g^o} ^^ofl it)- 

€■ ^5}-^ *>7l# ^ &2.4\ ^^A>7i (snapshot)^ ^-^1 ^ ^ nfl^-oltj.. 

rcf&j-A-l ^7l«4 ^ ^>7l^" U-^oflA-lol ^( 10 6)# S-^vV 7\7}^ ^S.o\] 
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7l^fl <4 S^ofl tq-sxlnV, o]-s^( Ar ) ^E^ufs] ^-f lAl^V ^£ o]tflo] 

<30> Al^-Eflo)^^- ^^^ 7 ]d] oVa} ^^V-o}^-, *i*H§^£-7. r / 

SH-i: Tfl^H W ^(probability array)^*] iL^^t)-. 4^-^ 
^ ^(collision f requency)^.^-^ ^-5 r 7ll 

<31> n 



<32> o- i-<>1]i-i*HH^ ;£* r (electron impact 

cross-sect ion)# M-Efi^i, Nj^ j-S^l^l tfltb uj-Ej-vflx^, 

<33> [^Sj-^i 2] 



*V=[ tv, 7 +(v m -v,.)]/v, 
/=1 



<34> ^71^ , Vi <4 Vm ^r ^ ^-o] ^vflcf. 

<35> 3] 



/ max 
/=1 
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<36> [^*VAj 4] 

v„rmax(v ( ) 

<37> <^7H, i m ax^ ^^]i<3} M-Bf^cf. 

<38> ^£ ^ ^^l^r -g-3E(Maxwellian distribution) ^ ^ £-5. 

(random distribution)^^ z}-^ ^-^-^ ^a> ^x>( pS eudo electron)!- 2) ?-]] 

£(trajectory)^ linS °1 sit}. 0^7} ^^(particle motion)^ a]^ t^l 

(time step)^ tf-s-^r ^o] i^o^tf. 

<39> 5] 

A^minCO.Oh^O.Oh^,^-//) 

<40> ^7]^ ; tl ^r <Q*} 1^ ?fl£7> 73Al( U p date )£]7l 7?\*\Si\ *\ ^-T^JI, r rf ^ 

jt_^t4 ^7] (radio frequency per iod)°] , T ^£- ^-^f Afol^-^e^. ^7l( local 

electron cyclotron period)°H, t c i^ ^# n fl *r*l^ # tc^t^y,/ 1 

ln(R), RG[0,l](^7lAi, tio^ 2:71 T^g- uf-E^)^ Zj-Z}- l^^^H , 5] 7 r *l 7>^ 

M-^iCprocess)^^ -^tr =S^l±f 'S^Rr ^ ^(random number )!- 

<4i> olej^j. ^-Efl7>#S. tiV^-7]( iterator)^ ^ 20-50 RF ^>°1# -g-^K^ 3/zs) Tfl^s] 

>11 ^M, ^l^-^-S ^lH^l ■g-StKKtime-averaged electron energy distribution 

function) f(e,r,z) ^ ^TlH A #7} *Hr (electron impact 

source function)-!- ^^Ml ^cf. 
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<42> [^+\ 6] 



r 00 2 

5..=« e (^z)5,y^.(r,z)X I X 8)r , z )(_L )o ..( £ y E 



<43> ^7]*\, n e (r,z)^- Nij(r,z)^ AA AA #-4*1 ^^J- *fl^ 

S-f-^H Tfl'M i-<HH*l, j-SS4^°lH^ ^# ^(collision partner 

density)* AA^i\3-, e fe- °HH^ll- M-E^t}. j£«V <5 ^ IS^li ij7> j 4i 
^ ^-f +1, ^^(loss)7l- m ^-f^- -1°1 ^4. 

<44> ^ig- Ig^V sfl^ j^-oflAi^ S.^ o)£- ^ tflSfl Cf-g- ^*V^0 70) 

y o v ^ (continuity equation) ^ 4^ v ^ 8^1 i^s] IJ-^H (Poisson' s equation)^- # 

<45> 7] 

8AT. 6AT 

<46> 8 ] 

V • £\=- V 2 cD=-^- 

<47> ^*VA1 7 gofl^, ^.^ j^o^ o]J£ £) j<§^ SO-A]- q .i=. 

^f, A*} t&S., (<5Nj/(5t) c ^ ^#<Hl SRV ^-E^ E s ^ 

AAA, O^: ^A i<M(electrostatic potential), e 0 ^ #^^1 ^ AA 

AA^A. (5Nj/5t) c ^ <a*r (heavy particleHl ^ 7l<W& Sj 

(r.zX^-S (r,z) 3]*HH^ ^^^£)S^-E^ 71^51 , ^oM ^«H4 

<48> A o V 7 ] ^Alofl*) £]fe 3^: Aj^Eflo]^ cfl^Vo] 5|i=. Al^^flo] oj. 
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§H °fl^- ^°Kl00mTorr ^ ^(Knudsen number, ^ A/L, <$7]*] /* ^ ^ ;*} 

-n- ^S. f L^Sr «>-§-7l^ ^o]) 7 > ^^7)1 si ^(0.1^1^), -^(drift-diffusion) 

<49> 9] 

D y =min(v r/i Z,Zr> 

<50> 10] 



<5i> ^7]Ai ; e ^ #*H3=, k^r ^Hr\ Tj~ ^5L* 44^4. 

<52> ^£1*1) ^.^^1 #4^4 -f-^ *l!:e-lH^ (plasma dynamics simulation) 

2] , 3L<2]-#<S] «o v ^4 ^^r *o V ^# 4^ #7)1 £)4^, ^ 

^7j^ a] 3] (time-step)^ ^1^1 31, ^ y o v ^ (transport equation)# 
v] ^(explicit differencing) AS ^* r fe Al^-tjTfl^ ^AS. 4 

-g-sl jEL^S *Ml(Courant limitH ^1 ^14. 

<53> [^^-ai n] 

. _ . , Ar Az . 

<54> <^7H, Ar.Azr ^-Ti dH4=) 3.7l( S pacial mesh size)# 44^^, E r ^ r^^ 

3-2] ^71^ 44^, Ez ^ ^71^-i: 44\£4. °J#^a1e^ 
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(implicit solution)!- ^sj-fe ^-f^ *1*> #31^ 3.^3= fV^Jin}- c,]^j-os. ^ s 

<55> [^tVAl 12 ] 

v 2 a>(*+A0=--^- 

<56> o]e^V ^o. f ^ 7 ]^Vo] Al^V-^ifl6|l^ ^(sign)l- ^r^M ^71 ^SIH^ a|tfl 

t&^17> tq-^- 13^1 -fr^ ^S}- *l*Kdielectric relaxation time)^.^^ 

< 57 > [^tT-^i 13] 



At d - 



<58> ^7^, #e]-^u> Lj-Ej-^C}.. TflAKg- ^-tfl -fr^ ^5)- Aj^cq 

3M- 3±^, ^ < y-^ ) ^ ^51^ #e]-^n>o] ^o. a7 |. ^ o.l-Kffi-cm)- 1 

^5.^ 7^711 5] a S At d fe 9f 10- 13 ~10- 12 2: ^JE5.>H £1^2= ^"^1 

<59> o]e|^ Al^>-Cj^7> S^r^ ^ Jg-afl-g. i%^i5}7) ifl Sj-a} ^ ^ Sfl^j 5L^d\] 

^#3f ^ ^H-^aMM Dl^-Csemi-implicit differencing) 7l^# jl 

<60> 14] 

V 2 0(/+A/)=--[p(/)+A^] 
£ 0 at 
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<6i> <$7]*\, ^} ^JE^ Al^}-if-^^ ^-(transport term)^ if-^Ml sjuf. 

<62> [^^1 151 

V 2 <D(H- A0+— Af S^,. X [ 7N, V$(/+ Af)+#, V 2 <D(r+ Af)]=-— -— Ate VD/ 

<63> ^^AS. ^«HO 151- SORCsuccessive of relaxation) y 0 v ^°-^- *7l]£M, 

33 3^ SOR 1.8<a<1.9 °d ?A°-^- M-Ef\+cf. ^ ^H-^sH^ 7^ 

ol] S^}^ ^1^>-^^11- ^L-f- At d ftS-ty 100-1000 wfl ^-^ ^ 3. 

7}77}x) 3.7]) ^ ^ 91^. 

<64> ^•^l^(Kushner) ^-f-^H £.3.^ hH ^ ^ o_ ^_ a] 

^» aLTfl <&rS^ ^^-ofl ^ij-r: ^>ol7> tflJf^ ^ % ^t^ji 5)^ oi*]^, *j 3 3}- 
^l«fl-& ^4 #e^r iSllit*!- #&r^r ^£7> aitflsHH 3.7\]^r ^ 30% ^>o] 7 } 

^Kr^l ?M 3*8=3 ^l^l 9X7] nfl^-olr}. 

<65> i2f^£>] fHH-i: Sl<H>H , 331 STi^r aV-g-71 5&tt 71 ^^l 

^o] ox^jl a§z]-^71M- iMS- ^I^l € 3°lui f 
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<66> [^t^o 16] 

[<&,+ A^[aye 0 +s^/( £a L)] 

<&n = 



l + Az e y( £o L) 

<67> ^7}*\, <p x -^ ^$\$\ ^(meshHH^ #e^f 3.31^ 

e d ^ tt^I^ -n-^^r(permitivity), L-xr -fr^l^l ^1 , <P h ^ S.^. €^ 

<68> 17] 



0,= Z eq.0dt 
j j 



<69> 



0 =(a .uN.E .-D.WN) - n 
^ ^aj- sfl^°] ^ ^f£^r # ^£(species density)^ tfl^: 2\7] (initial 

guess)7> ^P>q- ^^moll e ^^ 7 ].6Jl ^^O.^ ^^Ml Sit}. iL-f- ^S\7] ifl ^ 
^l#^r -M^lAl^O.^ 10-100 ^8£7> ^SlTfl 5)22.5. ^ S7l ^| *1 <H ^ , 

^A^nf. ofl-§- Al^>-^7fl7]- 1 ns (10" 9 s)^ ^-f 100/is^l 7>7l 

^fl*^ 10 5 >M-°1#°1 ^l-8.*>7fl Silicon Graphics 0nyx(Silicon Graphics^ 

0nyx5fe ^f-HH 1 ^Ma^ 0.0252: 4i&.S\H-S- ^ ^*?> 

-i- ^ 7 a]^ ^£7} 4ilL^ ^ojcf. 

<70> Aj^-g- #o]7l iflsf-a} 71^ (acceleration technique)-!- ^7)1 Slfe-c-fl, 

^ ^ *)^S)7] *H1 ol-g-^c^ ^71 7fl^efl ^ 

^ ^r, ^ ^-g-<fl ^<H*l 1~ 100ns ):sL (dNj/dt)!- ^ 

1000~2000«fl ^(scaling up) £-cr ^(scaling down)tK2-5.*l -fr-iL *1 
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(effective time-step)* 1000-2000*11 ^7\M ?1^ ^-^-5. c|--§-Sl ^^.^ ^ 

<7i> [^S)-^ 18] 

<72> ^ 7 ].^o. sf^lE^ t# *j= 1000- 2000 t^S^ -^-Jl *l?l-#7fl 

1- #7"M7l±- « 0 V^ ol^>fl ^ ^4- tflsf 100-1000 A>ol^o]l tfl^ ^<5Kr ^ 

41- ^ &7fl ^4(iL# S^GnputHH *|tfl ^M#-gr 500 ^£5. ^JL 

S-*fl7> ^ ^ 5Utt ^1§> ^(charge neutrality)^ ^l^r cfl^l^ 

<#°_S tfl^sl ^ ^o}x)^ ^^(renormalize)^5.*l Sfl^^: 

<73> olsq- ^-Efl7>#S. (Monte Carlo)^^] ^ ^l*} ^£ ^ £r££l , °l£r 

^-^M €^°> ^-i- #*^> ^-§-71(100) 

^)HH^ ^7>o] ^ wv-g-o]] t^fe °l-&4 f^^o] ». s _ t ^ol3] ^ 

-fr^^r f- ^e^V JH3°1 ^o^^lcf. 

<75> i 51- , Wlcfl^l^ BfllSl^ o|J7 #5f^P> BV-g- 71(100) ^1 

to 102)l-oll 3]*>^ #e}-^r #-§-7] (100) ^ ^H^OV) *>7l# 
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M-E^vftf. ofl# #13, ^ol3j|(w) >$HH A ^ 180 Gauss ^JE-^lJl, B 

*];g<q ^ 120 Gauss C ^i^b 60 Gauss M-e^ 

cf. o^*]- ^}7]^- ^-iofl tflf5:}<*| ^*]<y *}7RV fHh «fl?itfl I , n, ffl IHMH^I 
^ *>7l# &2.<q tfl^: 2*}^ #^^> Al^-sflol^^- ^oj, 2^a}o_s ^H<?1 

<76> <^*M1 1> 

<77> £ 6^r 37fl^2f 87fl^^| 7\7}^ &3.<$ tfl ^ 2*\% #E^> *1 elM 4i O] 

-g.^ o. A>2}-^-(Si02)^ ^ ^£ fit 5^1 ^LHfl^oiq-. 0^71^, 

^ 25mTorr, RF 1200W, CHF 3 ^ -fi-^ 150sccm, CO^l -n-^£r 50sccm, 0 2 ^ tt^ 

10sccm°-5. *}<^ a]^^*]^. is}3Xt)-. *H °1 a} #3 ^*l-cr ^JJjM=l ^ols) 7> 

^1 cfl^fl ^1 sfl ^ ^t- 87fl^oi) cfl^fl Al-^Eflol^^- ^ol a^. ^ 1600 A/min ^S. 

3. M-E^-^tJi, ^ols] f^oflA] 6cm ^S. ^o]^\ ^)^6])a-]^ ^ ^rS. 

^ 37^o\] tH*fl Al^Eflo]^^ ^ 1800 A/min ^£<*]aL, 87^^] tflsj) Al^eflo] 

-Stb 9= 1750 A/min ^JES. M-Eftftf. o]^ofl^ ^-g- t)j-<4 ^o] > 37fl^^ *!•§- 

eflo]^ ^nfsf 87fl^^ Al^sflol^ ^41- ol-g-fsH Aiz]- £^ Tfl^ ^7} 71 

<79> <^°fl 2> 
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<80> £ 7£r ^ Cfl*}^ #^tb #^ u > 37fl^ofl tflSH 2 *}Q 

s^-(Ar) |2}i^t A>-g-S>£:n., Ar^l -fr^ 200sccm, 40mTorrS. *>^cf. 

<8i> s. 7<>\) JE^ll ^-o], 5%<$ ^^.ofl i^s o>^^- ^ej-^u].^ Al^eflol 

<82> <^-&Ml 3> 

<83> o>sflo] a ^ ^ ^.^ ^ofl n}s -t>5l-sV(Si02)4- ^^-^-(Si3N 4 ) 

M-E}-^ SS^l^. ^ ifiSHI rfltt Hflo^ ^l]ol3](bare wafer 

^ ^£ ^ 35mTorr<*fM ^7>^ 2:^*1 2}- s^-i- 
Si02^ Si 3 N4^-^ 'tfl^M 

<84> i] 









^ ^£(A/min) 




_| 






Si0 2 


1 


Si 3 N 4 




(^/CHF 3 (sccm)/C0(sccm)/0 2 (sccm) 


31^*1 (A 






1^3*1 (A 




1500W/ 31/ 150/ 10 


M 7 } 


M9° 


4.87 tfSitP 


\im> 


p. 78 


1500W/ 35/ 150/ 6 


2454 


|2560 


|-4.18 |2133 


|2036 


[4.72 


1500W/ 39/ 150/ 2 


2755 


|2737 


|0.65 |2362 


|2262 


|4.39 


1200W/ 35/ 150/ 6 


2156 


|2294 


|-6.02 |1846 


|1924 


|-4.04 


1800W/ 35/ 150/ 6 


2665 


|2726 


|-2.23 |2314 


(2191 


|5.60 



<85> A o V/| CHF 3 7> ^7}^ H)-^ ^ Sfltq^ f§ii7f ^7>*H ^ ^ 
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*J^*l7> 6% 3.x} ^$H*1 7^ ^l^a- ^ satq-. 

<86> £ 8a ^ S. 8b^ 2:^*1 t&sH nj-^. -iJe^ ^Vs}-*]- ^ llS^sJ 

*)A 4*5. fit ZL2fl^ol4. £ 8a ^ #3*-SHl ^5 flf q-Ej- 

^ £ 8b^ 41 a] ^ tfl^ 4^5. fit M-e]-^ 3J°lth ^71^^, 'Sim'^r 

4l^*l» M-^-^l ^°iq. 7 >^ s^Hloj) t^><*| q-^MI ^tfl 31/150/10^: f^*] 
IS CHF 3 ^1 -B-^(sccm)/C0^ -ff-^(sccm)/0 2 ^ ^-^(sccm)# AA ^\A^A . 

<87> 5 8a ^ 5 8b* #2:*M3, 41 3^- ^-f , 31°]^ 7>^>^^^ A]^-efloi 

4^ ^1^1 7> 4l*ll ^cHl 3-§-*H 4l^*Hl 711 M-^M- 

jl SZ^.q-, 4flo]si ^l^S. *\A #£7} 6% olvfls) SL*\£. <^s)ji J£<^i=k 
41^ ^A2) ^-f , ^M^l 7>#*>b1 «oHK°5- ^z* ^-£7> ^ 7 >«>cf7l- 
*\ 7>^1 ^, 7}^}^X\ #4^}^ ^^=^1 ^^Ml ^1#£)J1 9X-%~£ ^ 

413^- ^A°\] ^«<*|5. ^1 ^^I^S ^ #57} 6% 

<88> olA o V ; ti>^-3lf]. ^AHlt- ^O] ^j^Tfl ^^^^^-M", <#7] 

^X\d%o\) ^ ^rO.^, £ 71 ^HHHH # f°HH *1^^ 7} 

<89> ^Vrgofl ^^J- #5}^P> Al^-eflol^ Hj-^ofl 3} , 7>7l *M1 tfl^H ^ S. 
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O.^ "Sfl^^Jl, #^n>6j) tfl*}<^ ^83*1 ^>7l^Hl^ 

s] ^ i^Rr 27fl^ 2*\% ^r^ofl ^ ^SL^ 

tfl$ tiling 7}^t^. a, -^tb ^ 7 >^1 DRM tfl^ # 

^^o] cfAl^, ofl^tfl 1-2 ^ £ ol^ofl 7>^^ZL, HLtb #2^*} ^ ^ 



32-22 



1020010000167 2001/3/2 
11 

(a) #7l ^31 ^ ^ STd^: U^*>i, #2+^> «>-§- 31 

(b) #7l ^^^ofl -f^s} ^*>7]#-i- 3^^o.^. *fl^^ ^-7^1; ■ 

(c) #71 tiME-lM- °l-g-^ ^-^?}1-S^^1 ^ Pi £- £ -g- TflXHsJ- 

°1£ ^ ^ ^## «fl^*V^ «fi*}*l 7fl#^ #7fl; ^ 

(d) #71 ^ ^-g-^c^ ^fl^o] oj^ cj^^ 
2] 

*)UlH #7l (c) ^fl^^r 7>7l# #^H<^ i£ 

^ *}7l# Hi 2*}^ ^ofl tfl*H $^o> 

3] 
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4] 
5] 

«V-g-7l<4, ^-7) #e(-^> ^-§-71 5)^l^>zi ^ ta]tfl 

«fl<13 *K^7flS] <^7}^o] ^U]S)<H 31^ ^]6fl o}^ §2}^.} ^ 

51 ^l^H^Rr w o V^^- 7}^*V, ^ ^ 7l^nfl*f|6fl. olo^, 

(a) #7] ti>-g-7l ^ ^ ^ S£ cflol^-i- <y^Rr £f; 

(b) l-e^-su]. ti}-§- c-flo]Bl# <a^*Rr 5.1- ; 

til 

(d) #7l cflolB]^ ol^-§H ^-^M-S^*!) o^H ^ -^5L# 7^]#5]- 

°l£r ^ ^ ^<M: «fl^^>o^ u%77}x) &^fi}<*\ 7\)^}±± SS.ZL^ 

511^1^ «o V ^-i- 71^.^ ^^B\5L ol-g- ^ oJi=. 7lS.ufl^. 

61 
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7] 

^ 5U^r 71^-npfl. 
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